PROPOSED CCB FACTORIZATION
A proposed scheme for factoring both the circuitry and functionality of the CCB is depicted
in the two drawings titled… “OVERALL SYSTEM DESIGN CONFIGURATION” and 
“MODULE DESIGN CONFIGURATION”…
This basic concept was inspired by Martin’s discovery of Memec Design’s Spartan-3 LC
development platform, which appears to be an ideal choice for his (and our) development 

needs.  While reviewing the specifications for this development system, it occurred to me 
that it might serve well as a platform to be utilized in a re-factored version of the actual 
target CCB.

In this proposed configuration, there would be four (4) identical modules, each based upon

a Spartan-3 LC board coupled with a newly designed P160-style daughter card.  Each of the
modules would contain…


Power supply input protection and requisite voltage regulators


Four (4) analog input channels with A/D’s (identical to the circuit already proposed)


Signal conditioning for the 1PPS and 10MHz reference signals


Drive circuitry for two (2) phase switches and two (2) calibration sources


Configuration DIP SWITCHES (on the Spartan-3 LC)

An internal JTAG port for off-line configuration/diagnostics (on the Spartan-3 LC)

 
A fully shielded USB 2.0 port with CM choke (on the Spartan-3 LC)

An optional, filtered RS-232 port for off-line diagnostics, etc. (on the Spartan-3 LC)

Individually, each module would actually assume the role of a configurable10MSPS, 12-bit sampler / integrator, outfitted with a high speed USB port.  Further, since each module

would contain drive circuitry for the phase switches and calibration sources (which can be

tri-stated under control of the FPGA), their respective outputs could be wired in parallel

(if so desired) to permit a “warm back-up” feature for this functionality.

These modules would be carefully designed with regard to suppression of both internal

and external EMI and would be constructed in their own individual metallic, shielded

enclosures with appropriate RFI filters (or CM chokes) on all power and I/O lines.    

Four such modules (one for each “Frequency Channel”) would then be connected to the 
“host” computer via their USB 2.0 ports working back through a certified USB 2.0 hub;
thus comprising the essence of the CCB.

The overall CCB system would then consist of…


Power supply input protection, monitoring, and control


Signal conditioning and distribution for the 1PPS and 10MHz reference signals


  with (possible) provisions for temporary re-generation of these signals in case 

  the originals are lost


A “host” computer with an RS-232 port (with RESET input), a USB 2.0 port,


  and a fiber LAN port


Status LED’s


A certified USB 2.0 four (4) port hub, connected with certified USB 2.0 cables

Four (4) identical “Frequency Channel” modules

The overall CCB would be carefully designed with regards to suppression of both internal

and external EMI and would be constructed within an overall metallic, shielded enclosure

with appropriate RFI filters (or CM chokes) on all power and I/O lines.  The fiber LAN
connections would, of course, be brought out through appropriately sized WGBC tubes.

Some of the perceived advantages of such an arrangement are (in no specific order)…


1) Greatly simplified FPGA programming (four (4) identical modules)


2) Cleaner PCB layout(s) (and thus, a probable reduced risk of EMI)


3) Enhanced flexibility in instrument configuration and functionality

4) Reduced Mean Time To Repair through module-level troubleshooting 


     and replacement


5) Development of a general purpose 10MSPS, 12-bit sampler / integrator


     module which could conceivably see wide service in other applications

Some of the potential concerns of such an arrangement are (in no specific order)…


1) Possible (slight) increase in cost 


       This point should be examined more closely (it may turn out to be less

       expensive in the final analysis).

2) Possible internal EMI risks arising from the use of USB 2.0 ports/cables


       This point deserves closer scrutiny; however, in looking over the performance


       requirements for CERTIFIED USB 2.0 devices and cables, I feel that these risks 

       are minimal and manageable.


3) Possible internal EMI risks arising from circuit proximities within the proposed 
 
       “Frequency Channel” modules  


        Again, I feel that, given appropriate attention to detail during design, these

        risks are minimal and manageable.


4) Possible system data throughput limitations


       Here, given the data rates achievable with USB 2.0 (up to 480Mb per second),


       I feel that this risk is minimal and manageable.


5) Actual implementation of the RS-232 and USB 2.0 port functionalities on the 


       Spartan-3 LC development platform

       The concern here is whether or not the development platform (as supplied from


       Memec Design) implements the respective protocol layers within the FPGA.


       This is basically an FPGA coding concern (i.e., would we have to develop the


       FPGA coding to support these protocol layers ourselves).
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